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1
PRESSURE BALANCE VALVE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a pressure balance valve
that 1s used to adjust a pressure between cold and hot waters
automatically to balance a pressure difference.

2. Description of the Prior Art

Referring to FIG. 1, a conventional pressure balance valve
10 includes a body 11, two side covers 12 disposed on two
sides thereol to define a chamber 13 with the body 11 1ndi-
vidually; a sleeve member 14 fixed 1n the chamber 13; a valve
core 15 fitted into the sleeve member 14 and moves along the
sleeve member 14 axially and including a pressure sensing
wall 151 secured on a middle section of the valve core 15, a
cold-water pressure room 152 and a hot-water pressure room
153 defined 1n two side thereof respectively so that after cold
water from a cold-water inlet 111 of the body 11 and hot water
from a hot-water 1nlet 112 tlow through the cold-water pres-
sure room 152 and the hot-water pressure room 153, they
turther tflow out of a cold-water outlet 113 and a hot-water
outlet 114 of the body 11. Thereby, a pressure difference
generates 1n the cold-water pressure room 152 and the hot-
water pressure room 153, and the valve core 15 moves axially
based on a sensed pressure of the pressure sensing wall 151 so
that the cold and the hot waters i1n the cold-water and the
hot-water pressure rooms 1352, 153 are adjusted to keep a
balanced water pressure, thus controlling water temperature
exactly.

However, an error value within positive and negative 2
degrees Celsius can not be obtained effectively, causing an
unstable water temperature.

It 1s because a vortex generates 1n the cold-water pressure
room 152 and the hot-water pressure room 133, therefore
after the cold and the hot waters flow into the cold-water and
the hot water pressure rooms 152, 153 and when the water
pressures change, the vortex generates and the valve core 15
does not move stably or does not keep a balanced pressure 1n
a short time.

Even though the valve core 15 obtains a balanced pressure
alter a long period of time, the cold and the hot waters 1n the
cold-water and the hot-water pressure rooms 152, 153 cannot
form an enough back pressure, so the valve core 15 does not
sense the pressure difference or the pressure change precisely.

The present invention has arisen to mitigate and/or obviate
the atore-described disadvantages.

SUMMARY OF THE INVENTION

The primary object of the present invention is to provide a
pressure balance valve that i1s capable of overcoming the
shortcomings of the conventional temperature controlling
valve.

Further object of the present invention i1s to provide a
pressure balance valve that a random vortex 1s eliminated
elfectively and the water 1s guided to flow smoothly.

Another object of the present invention 1s to provide a
pressure balance valve that a temperature control function of
the temperature controlling valve 1s enhanced to control an
error value of the temperature control within positive and
negative 2 degrees Celsius, having a comiortable shower.

Also another object of the present invention is to provide a
pressure balance valve that a stable back pressure acts on the
two side fences of the pressure sensing wall of the valve core,
and then the valve core 1s located at the balanced position 1n
a short time to obtain a stable water pressure.
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A pressure balance valve 1 accordance with a preferred
embodiment of the present invention comprises:

a body including a cylindrical chamber; a first opening
disposed on one side of the chamber and a second opening
fixed on another side of the chamber; a first inflow channel to
flow cold water connecting with a middle section of the
chamber and a second inflow channel to flow hot water com-
municating with the middle section of the chamber;

a sleeve member retained 1n the chamber and including at

least one first orifice to flow the cold water coupling with the
first inflow channel and at least one second orifice to flow the
hot water 1n connection with the second inflow channel;

a first cover used to close the first opening of the body;

a second cover applied to close the second opening of the
body;

a valve core fitted 1nto the sleeve member to move axially
and including a pressure sensing wall, two annular portions 1n
connection with two peripheral sides of the pressure sensing
wall individually, and a cold-water pressure room and a hot-
water pressure room defined 1n two side fences of the pressure
sensing wall and the annular portions respectively; wherein
one of the annular portions 1includes at lease one first inlet to
flow the cold water connecting with the first orifice of the
sleeve member, and the other annular portion including at
least one second inlet to flow the hot water connecting with
the second orifice of the sleeve member and the hot-water
pressure room;

characterized in that:

the first cover includes a first projected portion with a first
guide tunnel extending from an inner side thereot and extend-
ing 1nside one of the annular portions; the first guide tunnel
includes a first axial flowing section communicating with the
cold-water pressure room and a first longitudinal flowing
section communicating with the first outtflow channel; the
first projected portion includes a first circular back pressure
fence formed around the first axial flowing section to be
adjacent to one of the side fences of the pressure sensing wall;

the second cover includes a second projected portion with
a second guide tunnel extending from an 1nner side thereof
and extending inside the other annular portion; the second
guide tunnel includes a second axial flowing section commu-
nicating with the hot-water pressure room and a second lon-
gitudinal flowing section communicating with the second
outflow channel; the second projected portion includes a sec-
ond circular back pressure fence formed around the second
axial flowing section to be adjacent to the other side fence of
the pressure sensing wall.

It 1s to be noted that the cold and the hot waters 1n the
cold-water and the hot-water pressure rooms are guided to
flow well by using the first and the second guide tunnels of the
first and the second covers hence a random vortex in the
conventional pressure balance valve 1s eliminated effectively.
Thereby, when an inflow water pressure changes, the valve
core moves toward a balanced position quickly without being
interfered. Besides, the first actuated face 1s formed on the
connection of the first axial flowing section and the first
circular back pressure fence, and the second actuated face 1s
formed on the connection of the second axial flowing section
and the second circular back pressure fence to guide water to
flow smoothly.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a cross sectional view showing a part of the
assembly and the operation of a conventional pressure bal-
ance valve:
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FIG. 2 1s a perspective view showing a pressure balance
valve according to a preferred embodiment of the present

invention 1s istalled on showering equipment;

FIG. 3 15 a plan view showing the pressure balance valve
according to the preferred embodiment of the present mnven-
tion 1s mstalled on the showering equipment;

FIG. 4 1s a cross sectional view taken along the line A-A of
FIG. 3;

FI1G. 5 15 a perspective view showing the exploded compo-
nents of the pressure balance valve according to the pretferred
embodiment of the present invention;

FIG. 6 1s a cross sectional view showing the assembly of
the pressure balance valve according to the preferred embodi-
ment of the present invention;

FIG. 7 1s a cross-sectional perspective view showing the
assembly of a valve core, a first cover, and a second cover of
the pressure balance valve according to the preferred embodi-
ment of the present invention;

FIG. 8 1s a perspective view showing the assembly of the
first cover of the pressure balance valve according to the
preferred embodiment of the present invention;

FIG. 9 1s a cross sectional view showing the operation of
the pressure balance valve according to the preferred embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The present invention will be clearer from the following
description when viewed together with the accompanying
drawings, which show, for purpose of illustrations only, the
preferred embodiment 1n accordance with the present mven-
tion.

With reference to FIGS. 2-4, a pressure balance valve 1
according to a preferred embodiment of the present invention
1s installed on a showering equipment with a temperature
controlling function, such as an inlet end of a temperature
controlling valve 2; after cold and hot waters flow 1nto the
pressure balance valve 1 from a water feeding pipe via a first
connector 3 to flow the cold water and via a second connector
4 to tlow the hot water so that a water pressure 1s balanced,
they are further fed into the temperature controlling valve 2 to
be mixed together, and a mixed water 1s further fed into a
specific watering device (such as a faucet or a spray shower
head) from a selective first watering connector 5 or a selective
second watering connector 6 on a basis of a set requirement,
thereby supplying water in a shower.

The pressure balance valve 1 includes a body 20, a sleeve
member 30, a first cover 40, a second cover 50, and a valve
core 60.

The body 20, as shown in FIGS. 4 and 5, includes a cylin-
drical chamber 21; a first opening 22 disposed on one side of
the chamber 21 and a second opening 23 fixed on another side
of the chamber 21; a first inflow channel 24 to flow the cold
water connecting with a middle section of the chamber 21 and
a second inflow channel 25 to flow the hot water communi-
cating with the middle section of the chamber 21 as well, such
that the cold water from the first connector 3 and the hot water
from the second connector 4 are guided to flow into the
chamber 21; a first outflow channel 26 to flow the cold water
connecting with one side of the middle section of the chamber
21 and a second outtlow channel 27 to flow another side of the
middle section of the chamber 21, such that the cold and the
hot waters from the chamber 21 are guided to flow into the
temperature controlling valve 2 to be mixed together.

The body 20 also includes an inlet portion 201, a casing
portion 202, and an outlet portion 203, all of which are inte-
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grally connected together; the inlet portion 201 1s used to
form the first inflow channel 24 and the second inflow channel

25; the casing portion 202 1s applied to form the chamber 21;

and the outlet portion 203 1s severed to form the first outflow
channel 26 and the second outflow channel 27 and 1s inte-
grally coupled with the temperature controlling valve 2.
The first inflow channel 24 and the second intflow channel
235 are disposed on an 1nlet end of the chamber 21, and the first
outtlow channel 26 and the second outflow channel 27 are

fixed on an outlet end of the chamber 21, the inlet and the
outlet ends are located at the middle section of the chamber

21.

The sleeve member 30, as illustrated in FIGS. 5§ and 6, 1s
tightly retained in the chamber 21 and includes two first
orifices 31 to flow the cold water coupling with the first inflow
channel 24 and two second orifices 32 to flow the hot water 1in
connection with the second inflow channel 25.

The first cover 40, as shown 1n FIGS. 7 and 8, 1s used to
close the first opening 22 of the body 20.

The second cover 50 1s applied to close the second opening,
23 of the body 20.

The valve core 60 1s fitted into the sleeve member 30 to
move axially and includes a pressure sensing wall 61, two
annular portions 62 1n connection with two peripheral sides of
the pressure sensing wall 61 individually, and a cold-water
pressure room 63 and a hot-water pressure room 64 defined in
two side fences 611 of the pressure sensing wall 61 and the
annular portions 62 respectively; wherein one of the annular
portions 62 includes at lease one first inlet 621 to flow the cold
water connecting with the first orifice 31 of the sleeve member
30, and the other annular portion 62 includes at least one
second 1nlet 622 to tlow the hot water connecting with the
second orifice 32 of the sleeve member 30 and the hot-water
pressure room 64. There are two first inlets 621 and two
second 1nlets 622 provided 1n this embodiment.

An improvement of the pressure balance valve 1 of the
present invention contains:

the first cover 40, as 1llustrated in FIGS. 6-8, includes a first
projected portion 401 with a first guide tunnel 41 extending
from an 1nner side thereof and extending inside one of the
annular portions 62; the first guide tunnel 41 having a first
axial flowing section 411 communicating with the cold-water
pressure room 63 and a first longitudinal flowing section 412
communicating with the first outflow channel 26; wherein the
first projected portion 401 includes a first circular back pres-
sure fence 42 formed around the first axial flowing section
411 to be adjacent to one of the side fences 611 of the pressure
sensing wall 61; wherein on a connection of the first axial
flowing section 411 and the first circular back pressure fence
42 1s formed a first actuate face;

the second cover 50 including a second projected portion
501 with a second guide tunnel 51 extending from an 1nner
side thereof and extending 1nside the other annular portion 62;
the second guide tunnel 51 including a second axial flowing
section 511 communicating with the hot-water pressure room
64 and a second longitudinal flowing section 512 communi-
cating with the second outtlow channel 27; the second pro-
jected portion 501 including a second circular back pressure
tence 52 formed around the second axial flowing section 511
to be adjacent to the other side fence 611 of the pressure
sensing wall 61; wherein on a connection of the second axial
flowing section 311 and the second circular back pressure
fence 52 1s formed a second actuate face.

The first cover 40 1s formed to be symmetrical to the second
cover 50, therefore the second cover 50 1s formed 1n the same
profile of the first cover 40 as illustrated in FIG. 8.
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It 1s preferable that the first circular back pressure fence 42
of the first cover 40 axially flushes with a side surface of the
first inlet 621 where the valve core 60 1s located, and the
second circular back pressure fence 52 of the second cover 50
axially flushes with a side surface of the second inlet 622
where the valve core 60 1s located such that after the cold
water from the first orifices 31 and the hot water from the
second orifices 32 flow into the cold-water pressure room 63
and the hot-water pressure room 64 via the first inlet 621 and
the second 1nlet 622 respectively, they act with the first and
second circular back pressure fences 42, 52 to generate
enough back pressure relative to the side fences 611 of the
pressure sensing wall 61 and to be guided to tlow 1nto the first
and the second guide tunnels 41, 51 as 1llustrated in FIG. 9 to
stabilize the back pressure. It 1s to be noted that the first and
second circular back pressure fences 42, 52 are arranged
axially on the first and second covers 40, 50 so that when the
valve core 60 1s located at a middle position or moved away
from the middle position, the first and the second projected
portions 401, 501 will not extend 1nto the annular portions 62
overly because of their longer axial lengths to stop the cold
and the hot waters from the first and the second inlets 621, 622
flowing into the cold-water and the hot-water pressure rooms
63, 64; on the contrary, when the axial lengths of the first and
the second projected portions 401, 501 1s short, a stepped
groove will not generate between the first and second circular
back pressure fences 42, 52 and the annular portions 62 of the

first and the second inlets 621, 622 to obstruct the cold and the
hot waters.

With reference to FIG. 9, the cold and the hot waters from
the first and the second intlow channels 24, 25 of the body 20
flows 1nto the first and the second inlets 621, 622 of the valve
core 60 via the first and the second orifices 31, 32 of the sleeve
member 30 to be recerved by the cold-water and the hot-water
pressure rooms 63, 64 of the valve core 60. Thereaiter, the
cold and the hot waters from the first and the second guide
tunnels 41, 51 tlows into the temperature controlling valve 2
to be mixed together via the first and second outtlow channels
26, 27, wherein when the cold and the hot waters flow 1nto the
cold-water and the hot-water pressure rooms 63, 64 to gen-
crate a pressure diflerence between cold-water and the hot-
water pressures, the two side fences 611 of the pressure sens-
ing wall 61 sense the pressure difference to force the valve
core 60 to move axially so that water pressures 1n the cold-
water and the hot-water pressure rooms 63, 64 keep balanced.

It 1s to be noted that the cold and the hot waters in the
cold-water and the hot-water pressure rooms 63, 64 are
guided to tlow well by using the first and the second guide
tunnels 41, 51 of the first and the second covers 40, 50, hence
a random vortex in the conventional pressure balance valve 1s
climinated etfectively. Thereby, when an inflow water pres-
sure changes, the valve core 60 moves toward a balanced
position quickly without being intertered. Besides, the first
actuated face 1s formed on the connection of the first axial
flowing section 411 and the first circular back pressure fence
42, and the second actuated face 1s formed on the connection
of the second axial flowing section 511 and the second circu-
lar back pressure fence 52 to guide water to flow smoothly.

The cold and the hot waters in the cold-water and the
hot-water pressure rooms 63, 64 generate the enough back
pressures on the two side fences 611 of the pressure sensing,
wall 61 by ways of the first and second circular back pressure
fences 42, 52 so that the pressure sensing wall 61 senses a
change of the water pressure in the cold-water and the hot-
water pressure rooms 63, 64 to make the valve core 60 move
toward the balanced position.
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Thereby, a temperature control function of the temperature
controlling valve 2 1s enhanced to control an error value of the
temperature control within positive and negative 2 degrees
Celsius, having a comfortable shower.

To prove the pressure balance valve of the present inven-
tion can obtain a pressure balance 1n a short time, a Fluid and
Solid Interaction 1s used to analyze a mold flow of the con-
ventional pressure balance valve and the pressure balance
valve 1 of the present invention so that fluid 1n the cold-water
and the hot-water pressure rooms of the conventional pres-
sure balance valve and the cold and the hot waters 1n the
cold-water and the hot-water pressure rooms 63, 64 are shown
individually. Also, a movement of the valve core 60 1s shown
as well.

As shown 1n Appendix 1, a vertical axis represents a veloc-
ity of a displacement of the valve core, and a unit of the
velocity of the displacement of the valve core 1s cm/sec, a
horizontal axis denotes a time of the displacement of the valve
core, and a unit of the displacement of the valve core 1s sec, a
curve line 1 represents the conventional pressure balance
valve, and a curve line 2 denotes the pressure balance valve 1
of the present mvention. After the cold and the hot water
pressures are changed for 0.25 sec, the conventional pressure
balance valve 1s not 1n a balanced state, due to a larger vortex
space 1s formed 1n the cold-water and the hot-water pressure
rooms 63, 64, the random vortex generates after the cold and
the hot waters flow into the cold-water and the hot-water
pressure rooms 63, 64 respectively, and then the vortex acts
on the two side fences 611 of the pressure sensing wall 61,
hence the valve core 60 moves to intluence a stability of the
water temperature.

However, after the cold and the hot water pressures are
changed for 0.075 sec, the pressure balance valve 1 of the
present mnvention 1s in a balanced state by using a flow guiding
and back pressure structure so that a stable back pressure acts
on the two side fences 611 of the pressure sensing wall 61 of
the valve core 60, and then the valve core 60 1s located at the
balanced position 1n a short time to obtain a stable water
pressure.

To achieve enough back pressure and flow amount for the
cold and the hot waters 1n the cold-water and the hot-water
pressure rooms 63, 64, an area of the first and the second
circular back pressure fences 42, 52 1s limited based on a size
ol the pressure balance valve.

Furthermore, an experiment of the pressure balance valve
of the present invention 1s executed, wherein an outer diam-
cter of the first and the second circular back pressure fences
42, 52 1s set as a fixed parameter, and a minimum value of a
bore diameter D of the first and the second longitudinal flow-
ing sections 412, 512 is limited to comply with a limitation of
a basis flow amount. As shown in Appendix 2, the outer
diameter of the first and second circular back pressure fences
42, 52 1s set as 25 mm, and a 11 mm ot bore diameter of the
first and the second longitudinal flowing sections 412, 512 1s
climinated, accordingly the bore diameter D 1s set within
11-15 mm, and a cold-water and hot-water inflow pressure P
1s tested by increasing or decreasing 50% pressure at one
time, wherein when the bore diameter D 1s within 11-14 mm
and the cold-water and hot-water inflow pressure P 1s
increased or decreased, the pressure balance valve 1 1s
capable of controlling the water pressure within positive and
negative 2 degrees Celsius, but when the bore diameter D 1s
15 mm and the cold-water and hot-water inflow pressure P 1s
increased or decreased, the water temperature 1s over positive
and negative 2 degrees Celsius. Therefore, when the bore
diameter D of the first and the second longitudinal flowing
sections 412, 512 1s large excessively, the area of the first and
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the second circular back pressure fences 42, 52 become small

to lower the back pressure effect of the two side fences 611 of

the pressure sensing wall 61, so a pressure variation 1s not
sensed, and the valve core does not move exactly, lowering
pressure balance.

It 1s to be noted that the area of the first circular back
pressure fences 42 and a cross sectional area to flow water in
the first axial flowing section 411 1s in a certain ratio. For
example, the ratio of the area of the first circular back pressure
tences 42 and the cross sectional area to flow water in the first
axial flowing section 411 1s 2 to 4. Likewise, a preferred ratio
of the area of the second circular back pressure fences 32 and
a cross sectional area to flow water 1n the second axial flowing
section 511 1s 2 to 4 as well.

While we have shown and described various embodiments
in accordance with the present invention, 1t 1s clear to those
skilled 1n the art that further embodiments may be made
without departing from the scope of the present invention.

What 1s claimed 1s:

1. A pressure balance valve comprising

a body including a cylindrical chamber; a first opening
disposed on one side of the chamber and a second open-
ing fixed on another side of the chamber; a first inflow
channel to flow cold water connecting with a middle
section of the chamber and a second inflow channel to
flow hot water communicating with the middle section
of the chamber;

a sleeve member retained 1n the chamber and including at
least one first orifice to flow the cold water coupling with
the first inflow channel and at least one second orifice to
flow the hot water 1n connection with the second intlow
channel;

a first cover used to close the first opening of the body;

a second cover applied to close the second opening of the
body;

a valve core fitted nto the sleeve member to move axially
and including a pressure sensing wall, two annular por-
tions in connection with two peripheral sides of the
pressure sensing wall individually, and a cold-water
pressure room and a hot-water pressure room defined 1n
two side fences of the pressure sensing wall and the
annular portions respectively; wherein one of the annu-
lar portions includes at least one first inlet to flow the
cold water connecting with the first orifice of the sleeve
member, and the other annular portion including at least
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one second inlet to flow the hot water connecting with
the second orifice of the sleeve member and the hot-
water pressure room;

characterized 1n that:

the first cover includes a first projected portion with a first

guide tunnel extending from an inner side thereof and
extending inside one of the annular portions; the first
guide tunnel includes a first axial flowing section com-
municating with the cold-water pressure room and a first
longitudinal flowing section communicating with the
first outflow channel; the first projected portion includes
a first circular back pressure fence formed around the
first axial flowing section to be adjacent to one of the side
fences of the pressure sensing wall;

the second cover includes a second projected portion with

a second guide tunnel extending from an inner side
thereol and extending inside the other annular portion;
the second guide tunnel includes a second axial flowing
section communicating with the hot-water pressure
room and a second longitudinal flowing section commu-
nicating with the second outflow channel; the second
projected portion 1ncludes a second circular back pres-
sure fence formed around the second axial flowing sec-
tion to be adjacent to the other side fence of the pressure
sensing wall.

2. The pressure balance valve as claimed in claim 1,
wherein the first circular back pressure fence of the first cover
axially flushes with a side surface of the first inlet of the valve
core; and the second circular back pressure fence of the sec-
ond cover axially flushes with a side surface of the second
inlet where the valve core 1s located.

3. The pressure balance valve as claimed in claim 1,
wherein a ratio of an area of the first circular back pressure
tences and a cross sectional area to flow water 1n the first axial
flowing section 1s 2 to 4, and a ratio of an area of the second
circular back pressure fences and a cross sectional area to
flow water 1n the second axial flowing section 1s 2 to 4.

4. The pressure balance valve as claimed in claim 1,
wherein on a connection of the first axial flowing section and
the first circular back pressure fence 1s formed a first actuate
face; and on a connection of the second axial flowing section
and the second circular back pressure fence 1s formed a sec-
ond actuate face.
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